Accidental dural puncture is a well-recognised complication of epidural anaesthesia. The technique of inserting the epidural needle with the bevel parallel to the spinal ligaments is still taught in some centres. Evidence is presented that the subsequent turning of the needle to allow passage of the epidural catheter may increase the likelihood of dural puncture. There would also appear to be a greater chance of subdural catheterisation. The epidural needle should be introduced with the bevel in the direction in which the catheter is to go and not moved once the epidural space is located.
BACKGROUND Subarachnoid Anaesthesia
As a consequence of noting the longitudinal direction of the dural fibres, Greene, in 1928 , suggested that a spinal needle inserted with the bevel parallel to the fibres would cause them to be separated rather than to be cut. 1 He proposed that this would result in a smaller dural hole with a subsequent reduction in cerebrospinal fluid (CSF) loss and fewer postspinal headaches.
In 1946, Franksson and Gordh examined the dura of patients in whom lumbar puncture had been performed just prior to death. 2 Under the microscope it was seen that the parallel insertion was associated with only half the number of dural fibres being severed compared with the right-angled insertion.
Mihic, in 1985, designed a clinical trial to compare the parallel and perpendicular approaches. J He abandoned the latter technique when an interim analysis showed a much greater incidence of postdural puncture headache with the bevel perpendicular (16.1070 versus 0.24070). It was also obvious in his study that the bevel direction was a more important factor in determining the occurrence of headache than the size of the needle (22 gauge versus 25 gauge).
Of the many articles on spinal anaesthesia hardly any make mention of the bevel direction. Of those who did consider it, some authors thought it to be an important factor 4 but others were not impressed. 5 With the advent of the blunter needles such as the Whitacre and Sprotte, the need for the use of Quincketype needles and the parallel bevel approach would seem to have declined.
Epidural Anaesthesia
Since splitting the dural fibres seemed to make good sense, some anaesthetists have extrapolated that splitting the spinous ligaments with the epidural needle would also be associated with less ligamentous damage. They teach trainees to insert the epidural needle with the bevel parallel to the interspinous ligament. The needle is then turned upon entry into the epidural space to permit passage of the epidural catheter.
The use of this technique may have been supported by the paper of Norris and colleagues. 6 They recommended it, not to reduce damage to spinous ligaments, but to limit the size of the hole if a dural puncture occurred! A somewhat negative attitude one might think.
I would like to advance an argument that turning the epidural needle could actually be dangerous.
THE EVIDENCE Experimental 1
In a study using postmortem dura matter, Meiklejohn demonstrated that rotation of the epidural needle significantly decreased the force required to puncture the dura. 7 A strip of dura was placed between clamps and weights were added to a vertically positioned Tuohy needle until dural puncture occurred. In the second part of the study weights were added and the needle was rotated. There was now a significant reduction in the weight required to puncture the dura. The results clearly indicate that needle rotation significantly increases the risk of dural puncture.
This interesting work closely resembles the clinical situation in that the Tuohy needle probably does make direct contact with the dura. That is in marked contrast to the large idealised "space" in which the epidural needle is often depicted in diagrams. The dura is quite tough-witness the treatment it receives from orthopaedic surgeons during laminectomy. However, rotating a sharp epidural needle which is in contact with the dura may readily puncture it, as Meiklejohn showed.
Clinical
Crowhurst described how this does happen clinically. 8 An epidural needle was introduced with the bevel parallel to the fibres of the ligamentum flavum. The epidural space was easily located without complication. The Tuohy needle was then rotated in a cranial direction to allow passage of the epidural catheter. Upon rotation of the needle a dural puncture immediately occurred and an autologous blood patch was subsequently required. He has now abandoned the "ligament splitting" approach and prefers to use the "ligament cutting" action where the bevel of the needle points cranially from the very start.
At the Brigham and Women's Hospital, Ostheimer recommends inserting the epidural needle into the interspinous ligament or ligamentum flavum with the needle bevel facing caudad or cephalad (depending on the direction in which the catheter is to go). 9 "This is done to avoid rotation of the needle once it is in the epidural space since this may result in 'coring' of the dura and the production of a dural puncture: ' Bromage, whose credentials also are unquestioned, advises against rotating the needle. 10 "This manoeuvre is unnecessary and potentially traumatic, since the sharp tip may lacerate dura or veins as it arcs around within the epidural space:' When using the single interspace, combined spinal epidural technique for caesarean sections, Carter and co-workers found a 30;0 incidence of inadvertent dural puncture with the epidural catheter. II This is presumed to be due to the epidural catheter passing through the dural hole made previously by the spinal needle. To prevent this problem they rotated the needle 180 0 so that the catheter could be inserted away from the dural hole, as recommended by Hughes and Oldroyd. 12 Unfortunately this resulted in a 20% dural puncture rate and the practice of rotating the epidural needle has now been abandoned in Carter's institution. Interestingly, Hughes and Oldroyd acknowledged that Anaesthesia and Intensive Care, Vol. 21, ,vo. 3, June, /993 rotation of the Tuohy needle may increase the possibility of dural puncture.
Experimental 2
Hardy designed an anatomical study to answer the question of whether epidural catheters can penetrate dura mater. IJ He found spinal dura to be a substantial structure which could not be penetrated by any of the commonly used epidural catheters. Arachnoid mater, on the other hand, was penetrated easily in all cases. It is very likely that delayed subarachnoid catheterisation results from initial subdural needle placement. Transarachnoid migration of a catheter from the subdural to the subarachnoid space may complicate the course of a continuous catheter technique at any time.
Clinical
Deliberate subdural (extra-arachnoid) injections are sometimes performed by chronic pain specialists to treat intractable pain in the distribution of the cervical nerves. Mehta and Maher described succinctly the technique of ~ubdural block. 14 Essentially, once the epidural space is entered the needle is advanced slowly until it impinges on the dura. Gentle pressure or gradual rotation of the needle point through 180 0 will result in the needle entering the subdural space, as confirmed by contrast medium. However, even in the hands of these experts subarachnoid penetration on occasions does occur and CSF appears.
One can see that a technique of needle rotation results in deliberate location of the subdural space (and occasional accidental location of the subarachnoid space). It is therefore just as likely that accidental location of both spaces would follow from the policy of deliberate rotation of the epidural needle.
CONCLUSIONS
1. Inserting the epidural needle with the bevel parallel to the spinous ligaments is unnecessary since damage to spinal ligaments is negligible whether they are cut or split.
2. To recommend this technique in order to reduce the size of the dural hole in the event of a dural puncture seems to be adopting a defeatist attitude.
3. Rotating the epidural needle may increase the incidence of accidental dural puncture. At the very least it may result in subdural catheterisation. In some ways this is even more dangerous as later migration of the catheter from the subdural to the subarachnoid space could produce total spinal anaesthesia.
I must agree with the final recommendation of Meiklejohn.7 "Once the needle has been inserted into the epidural space with the bevel perpendicular to the fibres, it should not be moved for any reason other than to remove it:'
